
* ,  UNITED STATES DEPAPlMENT OF THE INTERIOR 

GEOLOGICAL SUKVEY 

ANALYSES OF ROCK AND STREAM-SEDIMENT SMIPLES FROM THE 

TAYLOR ?lOUhTAINS C-8 QUADRAXGLE, ALASKA 

BY 

+ Allen L. Clark, W. H. Condon, J. M. Hoare, 

and Dennis H. Sorg 

Open-file Report 

1970 

This r e p o r t  is preliminary 
and has not been e d i t e d  or 
reviewed f o r  conformity with 
Geological Survey standards 



TAYLOR MOUNTAINS C-8 Q U A D W G L E ,  ALASKA 

Allen L. Clark ,  W.  H. Condon, J. M. Boare, 

and Dennis H. Sorg 

INTRODUCTION 

A n a l y t i c a l  data f o r  28 rock  and 226 stream-sediment samples from 
the Taylor  Mountains C-8, 1:63,360-scale quadrangle a r e  presented  i n  
t h i s  r e p o r t ,  t oge the r  w i th  a  s t a t i s t i c a l  t rea tment  of t h e  da-ta. The 
samples were c o l l e c t e d - i n  1969 as p a r t  of t h e  program of the  U . S .  --- -- - 
Geological Survey. - .- -- . . - - .. 

*- 
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The most comprehensive d i s c u s s i o n  of t h e  geology of p a r t  of t h e  
s tudy  area is  a r e p o r t  by W. M. Cady and o t h e r s  (1955). Addi t iona l  
data of i n t e r e s t  is given i n  Sainsbury and MacKevett (1965) and 
MacKevett and Berg (1963). 

1 Procedures and t rea tment  of d a t a  
I 
! 

Standard procedures  were followed i n  the  c o l l e c t i o n  and prepara-  
t i on  of samples. 

Rock samples a r e  p r imar i ly  grab samples from minera l  occurrences  
and outcrops .  They were chosen £01 a n a l y s i s  t o  provide d a t a  on back- 
ground because they  were i n  t h e  a r e a  of minera l  occurrences o r  stream- 
sediment anomalies,  because they  were s t r o n g l y  i r o n  s t a i n e d ,  o r  con- 
t a i n e d  v i s i b l e  s u l f i d e s .  

* 

Stream-sediment samples were generally c o l l e c t e d  from t h e  a c t i v e  
stream channel ;  where t h i s  w a s  n o t  p o s s i b l e ,  samples  w e r e  c o l l e c t e d  

I 
from bank o r  t e r r a c e  d e p o s i t s  ad j acen t  t o  t h e  channel.  

I 

Rock samples were crushed and pulverized and t h e  minus 80 mesh 
fraction analyzed.  Stream-sediment samples were d r i e d ,  s i eved ,  and t h e  

I minus 80 mesh f r a c t i o n  analyzed.  The minus 80 mesh f r a c t i o n s  of t h e  
samples were analyzed f o r  30 elements  by the s ix - s t ep  semiquan t i t a t i ve  
s p e c t r o  r a p h i c  method and f o r  gold and mercury by t h e  atomic abso rp t ion  H I  method .- 

g ~ n a l ~ s e s  far 29 elements by semiquan t i t a t i ve  ana lyses  and f o r  gold 
and mercury by atomic abso rp t ion  are given i n  t h e  t a b l e s .  Serni- 
quantitative analyses- f o r  gold a r e  omi t ted .  



The spectrographic analyses were r e p o r t e d  i n  pe rcen tage  (pc t )  o r  
parts per m i l l i o n  (ppm) t o  t h e  nsarest number i n  t h e  series 1.0, 0.7, 
0 .5 ,  0.3,  0.2,  0.15, 0.1, e t c .  The p r e c i s i o n  of a r e p o r t e d  v a l u e  i s  
approxinately p l u s  100 percent or minus 50 pe rcen t .  Analyses f o r  gold 
by the atomic absorpt ion  nethod a r e  a c c u r a t e  t o  + 100 p e r c e n t .  Minimum 
limits of de t e rmina t ion  f o r  each element a r e  g iven  on page 4 .  Semi- 
quantitative s p e c t r o g r a p h i c  analyses  were done by K. J. Curry and atomic 
a b s o r p t i o n  ana lyses  were done by R .  L. M i l l e r ,  R. B. T r i p p ,  H. D .  King, 
A. L. Meier,  D. G. ?!urrey, and J .  R.  Hasserner. 

Locations of  t h e  rock  and stream-sediment samples are shown on  
Plate 1. Rock s a n p l e  d e s c r i p t i o n s  a r e  given i n  t a b l e  1 and rock sanp le  
analyses are t a b u l a t e d  i n  t a b l e  2 and stream-sediment analyses are  
tabulated i n  table 3 .  

The results of the ana lyses  of t h e  rock and stream-sediment analyses  
have been processed by means of a computer program known as GEOSU?land 
are presented i n  tables 2 ar.d 3.  The GEOSEI program i s  designed , . . 
pr ina r i l y  for surzarizing and t a b u l a t i n g  geochemical  da ta- -especia l ly  
data from semiquantitative spec t rog raph ic  analyses (commonly referred 
t o  as s i ~ - s t e p  spec t rog raph ic  analyses) by the laboratories of t h e  U.S. ' 

Geological Survey. 

The program ou tpu t  c o n s i s t s  o f :  (a) a t a b u l a t i o n  of t h e , d a t a ,  (b)  
histograms and c u m u l a t i v e  frequency d i s t r i b u t i o n s  f o r  a l l  e lements  except 
t ungs t en ,  and (c) a s t a t i s t i c a l  summary which i n c l u d e s  geometr ic  means .'.: ,+and geometric d e v i a t i o n s .  



Table 1.--Description of rock, vein, and altered zone samples from the 
Taylor Ilountains C-8 quadrangle. (All samples are of 
representative material.) Sample localities are shown by 
sample number plotted on the accompanying map, Plate 1. 

Sample No. Lab. No. Sample Description - 
Graywacke 
Quartz vein with minor arsenopyrite 
Quartz vein with minor arsenopyrite 
Silicified quartz diorite with arsenopyrite 

veinlet's 
Quartzite with minor pyrite 
Quartzite with minor pyrite 
Quartzite with minor pyrite . - 
Graywacke 
Gr aywacke 
Graywacke -. 
Graywacke 
Ironstained hornfels with minor arsenopyrite 
Stibnite and quartz vein 
Stibnite and quartz vein 
Stibnite and quartz vein 
Iron-stained rhyolite dike 
Iron-stained hornfels 
Felsite dike 
Sheared and siliceous siltstone 
Iron-stained hornfels 
Rhyolite dike 
Copper-stained, quartz-veined hornfels 
Copper-stained, quartz-veined hornfels 
Copper-stained, quartz-veined hornfels 
Hornfelsed graywacke 
Quartz-epidote hornfels with copper stain 
Quartz-epidote hornfels with copper s t z i n  
Graywacke 



Explanation of Tables'2 and 3 

. -  Analytical r e s u l t s  from rock and stream-sediment samples are given 
in Tables 2 a n d 3 a s  analytical values such as 7.0000 ppm, 10.0000 per- 
cent, etc., or as qualified values expressed as a l e t te r .  These letter 
codes are N = not detected, L = less than specified limit of detection, 
G = greater than value shown, B = no data, H = interference. The term 
T = trace, but does not  occur in these data. Note that the r ight-most  
z e r o  digits f o r  each analytical value may or may not be significant. 
The specified l iai ts  of d e t e c t i o n  are as follows: 

Speci f ied  limits of de tec t ion  

FE PCS: MG PCT CA PCT TI P a  MN PPM AG PPM 

0.05000 0.02000 0.05000 0.00200 20.00000 0.10000 

AS PPM AU PP31 B PPF1 BA PYM BE PPM BI PPM 

. ..- co PPN CR PPM cu P P ~ I  LA PPX MO PPII NB PPM 
... 

- 3. ijoooo 5.ooooo 2.00000 20.00000 2.00000 1o.ooooo 

BI PPH . PB PPM SB PPM sc PPM SN PPM SR PPM 

2,00000 10.00000 0.50000 5.00000 10.00000 50.00000 

V PPM W PPH Y PPH ZN PPM ZR PPM HG PPM 

S e m i q u a n t i r a t i v e  spectrographic analyses by the U . S .  Geological 
Survey are reported as geometric midpoints (1.0, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, etc.) of geometricbracketshaving the boundaries 1 . 2 ,  0.83, 
0 .56 ,  0.38, 0.26, 0.18, 0.12, 0.G83, etc. The frequency distributions 
and h i s t o g r a m  are on l o g z r i t h m i c  scales and are computed using these 
brackets as class: intervals, for example: 

keportcd value (pprn) Limits 



i 
I 
' . 

. - . - 
On the his tograms decimal numbers are shown as powers of 10, for example: 

7 .OE-01 means 7.0 x 10-I o r  0.7 

7.OE 00 means 7.0 x 10' o r  7.0 

7.OE 01 means 7.0 x 10' o r  70.0 

,. 7.OE 02 means 7.0 x lo2  or 700.0 

7.OE 03 means 7.0 x lo3 or 7,000.0 
. - 

The histograms a r e  c o n s t r u c t e d  of X ' s ,  each  of which represents 
1 percent of t h e  t o t a l  number (309) of samples.  

The h is tograms and t h e  s t a t i s r i c s  g iven  below them are d e r i v e d  
only from d a t a  values w i t h i n  t h e  ranges of a n a l y t i c a l  d e t e r m i n a t i o n  
( " a n a l y t i c a l  values"): The h is tograms are, t h e r e f o r e ,  incomple te ,  and 
the s t a t i s t i c s  a r e  biased if d a t a  v a l u e s  q u a l i f i e d  w i t h  N ,  L;'. C ,  T, or -. :, 
H codes are p r e s e n t .  (See the histogram and s t a t i s t i - c s  below i t  f o r  
t i n ,  which are c a l c u l a t e d  f r o 3  on ly  one sample.)  S t a t i s r i c a l  estimates 
t h a t  a r e  unbiased -in t h i s  r ega rd  are given a t  the end of Tables 2 and 3 .  The 
geometric' nean i s  t h e  a n t i l o g a r i t h m  of t h e  a r i t h m e t i c  mean of the logs 
of t h e  a n a l y s e s  and an est imate of " c e n t r a l  tendency,"  o r  of a charac- 
ter is t ic  value;.  of a frequency d i s t r i b u t i o n  t h a t  i s  approximate ly  
symmetrical on a l o g  sca le ,  and i s  t h e r e f o r e  u s e f u l  f o r  c h a r a c i e r i ~ i n ~  
many geochemical d i s t r i b u t i o n s .  The geomet r ic  mean i s  n o t  a n  e s t i m a t e  
of geochemical abundance. The geometr ic  d e v i a t i o n  is t h e  a n t i l o g a r i t h m  
of the  s t anda rd  d e v i a t i o n  of the  l o g s  of t h e  ana lyses .  See USGS Profes -  
sional Paper  574-B f o r  f u r t h e r  d i s c u s s i o n  and USGS B u l l e t i n  1147E, 
p. 20-23, f o r  f u r t h e r  d i s c u s s i o n  and e x p l a n a t i o n  of  geomet r ic  d e v i a t i o n .  

In  the  computat ions pe r fo r r ed  t o  produce t h e  statistical summary at the 
end of Tables 2 and 3 -  a l l  e lements  a r e  ignored where one o r  more of t h e  
u n q u a l i f i e d  d a t a  v a l u e s  i s  l e s s  than the a n a l y t i c a l  l i m i t  of d e t e c t i o n  
specified on i n p u t  o r  where any d a t a  v a l u e s  a re  q u a l i f i e d  w i t h  the  G 
( g r e a t e r  than) code. Data v a l u e s  q u a l i f i e d  t ~ i t h  B o r  H are n o t  used i n  
the computat ions.  \fiere none of t h e  d a t a  v a l u e s  f o r  an element a re  
qua l i f i ed  t h e  xean and d e v i a t i o n  should be t h e  same as t h o s e  given i n  
the preceding s e c t i o n .  \\!ere data are q u a l i f i e d  with t h e  codes N ,  L ,  
or T ,  t h e  e s t i m a t e s  of geometric mean and d e v i a t i o n  a r e  based on a method 
by A. J .  Cohen for t r e a t i n g  censored distributions. The a p p l i c a t i o n  of 
t h i s  method of geochcin2cal problerns i s - d e s c r i b e d  i n  USGS P r o f e s s i o n a l  
Paper 574-B. The e s t i n a t e s  are unbiased i n  a s t r i c t  s e n s e  only where 
t h e  data are der ived  from a lognormal pa ren t  popu la t i on ,  b u t  experimenrs  
have shown that large d e p a r t u r e s  f r o m  this requirement  may not g r e a t l y  
invalidate the r e s u l t s .  Acceptance and u s e  of t h e  estimates, however, 
is the r e s p o n s i b i l i t y  of t h e  i n d i v i d u a l .  



  no ma lo us a r e a s  

Area I 

Aaomglous concen t r a t ions  of go ld ,  s i l v e r ,  a r s e n i c ,  copper ,  an t i -  
mony, t i n ,  and mercury are a s s o c i a t e d  wi th  ho rn fe l sed  s h a l e  and 
graywacke near l o c a l i t i e s  11, 1 2 ,  and 13 (Plate 1). 

Hornfelsing of t h e  sha le  and graywacke i s  a s s o c i a t e d  w i t h  a 
northwest  t rending  r h y o l i t e  t o  d a c i t e  d i k e ,  approximately 15  f e e t  
wide, which i n t r u d e s  t h e  area. The d i k e  i s  l i m o n i t e  s t a i n e d  and 
l o c a l l y  con ta ins  smal l  c a v i t i e s  which a r e  l i n e d  by sma l l  a p p l e  green  
c r y s t a l s  of b indhe imi t e i ? ) .  Acicular  c r y s t a l s  of tourmal ine  form 
small clots i n  t h e  d i k e  approximately 1 / 4  inch i n  diameter .  

The h o r n f e l s  i s  da rk  gray and c h a r a c t e r i s t i c a l l y  has a  pu rp le  
hue. The h o r n f e l s  i s  c u t  by numerous small qua r t z  v e i n s  approxi-  
mately 114 i nch  w i d e  whish normally c a r r y  1-2 percent  a r senopyr i t e .  

L Fracture s u r f a c e s  l o c a l l y  a re  copper s t a i n e d  by malachi te  and 
s c o r o d i t e  is  cormon throughout t h e  a r e a .  

. .. Arsenopyri te  and minor cha l copyr i t e  were t h e  only  o r e  mine ra l s  
i d e n t i f i e d  i n  hand specimens. The h igh  concen t r a t ion  of antimony 
suggest: t h a t  s t i b n i t e  may a l s o  be p r e s e n t .  

The e x t e n t  of minera l ized  rock  i s  n o t  known, However, i t  appears  
! t o  be a l o c a l  f e a t u r e  a s s o c i a t e d  wi th  t h e  r h y o l i t e  t o  d a c i t e  d i k e  which 

in t rudes  t h e  area-. 

Area TI 

Anomalous concen t r a t ions  of go ld ,  antimony, s i l v e r ,  and mercury 
are associated with  a  massive q u a r t z - s t i b n i t e  v e i n  a t  locality 6 
( P l a t e  1). 

! The exact  mode o f  occurrence of t h e  q u a r t z - s t i b n i t e  v e i n  could 
not be determined because of c o l l u v i a l  cover .  The vein appears t o  
occur  i n  a sheared con tac t  between medium-grained b i o t i t e  d i o r i t e  
and hornfe lsed  q u a r t z i t e s  and s h a l e .  The zone con ta in ing  t h e  ve in  
t r e n d s  approximately N. 50 W . ,  i s  n e a r l y  v e r t i c a l ,  and where observed 
at  l e a s t  2 f e e t  wide. 

The q u a r t z - s t i b n i t e  v e i n  m a t e r i a l  occu r r ing  as pods and lenses 
occurs i n  a f a u l t  gouge and b r e c c i a  composed of a l t e r e d  b i o t i t e  d i o r i t e .  
The pods and l e n s e s  range i n  t h i ckness  from one inch t o  over 6 inches .  
Polished sections of t h e  v e i n  material  show- t h a t  t h e  margins a r e  
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quartz and s t i b n i t e  r i c h .  The c e n t e r  of the v e i n  is composed of sili- 
c i f i e d  fragments of b i o t i t e  d i o r i t e  i n  a ma t r ix  of quartz.  P y r i t e  
commonly is  concent ra ted  a t  t h e  margins of t h e  altered fragments .  

i 
S t i b n i t e  occurs  as  smal l  euhedra l  bladed crystals  which appear  

to f l o a t  i n  t h e  qua r t z  mat r ix .  Locally, pods of massive thickly 
bladed s t i b n i t e  occur .  

Native gold occurs as i n d i v i d u a l  anhedra l  g ra ins ,  approximately 
0 . 0 2 m m .  i n  diameter  and i s  a s soc i a t ed  with t h e  s t i b n i t e  rich margins 
of the pods  and l enses .  Because of i n t e r f e r e n c e  by antimony, atomic 
absorption analyses f o r  g o l d  were no t  p c s s i b l e ;  Three sanples of 
vein m a t e r i a l  were s u b m i t t e d  f o r  f i r e  assay and y i e lded  gold v a l u e s  
of 100, 94, and 82 ppm. The three samples were random s e l e c t i o n s  
from approximately 20 samples c o l l e c t e d .  

Cinnabar w a s  panned from t h e  s m a l l  t r i b u t a r y  d r a i n i n g  the v e i n  
area. However, none was observed i n  t h e  samples c o l l e c t e d .  

The mode of occurrence and ex ten t  of t h e  vein  i s  poorly known.. 
Vein material was only  observed i n  places i n  two closely spaced areas. 
C o l l u v i a l  cover prevents  surface  t rac ing  of t h e  ve in .  Avai lab le  

I 

information i n d i c a t e s  the  occurrence is  small and of a l o c a l  na tu re .  
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FREQUENCY TABLE FOR COLUMN 3 ! CA PCT 1 
I 

LIMITS FREQ FREQ PERCENT 
LOWER - UPPER cun F REP 

3.8E-02 - 5.6E-02 1 1 3.57 
5.6E-02 - B.3E-02 3 4 10.71 
8.3E-02 - 1 2E-01 1 5 3 - 5 7  
1.2E-01 - 108E-01 0 5 0.0 
1.8E-01 - 2obE-01 1 6 3.57 
2.6E-01 - 3.8E-01 0 6 0.0 
3-8E-01 - 5.6E-01 2 8 7.14 
5.bE-01 - 803E-01 7 1 5  25 .00  
8-3E-01  - 1.2E 0 0  3 1 8  1 0 . 7 1  
1.2E 00 - 1.8E 00 1 19 3 - 5 7  
1-8E 00 - 2 o 6 E  00 4 2 3  1 4 - 2 9  
2o6E 00 - 3.8E 0 0  0 23  0.0 
3 . 8 E 0 0 -  5 - 6 E 0 0  1 2 4  3.57 
5.6E 00 - 8 - 3 E  00 2 26 7 - 1 4  
8o3E  00 - 1 - 2 E  0 1  1 2 7  3.57 

HISTOGRAM FOR COLUMN 3 { C h  PCT 1 

5.OE-02 X X X X  

7 . O E - 0 2  X X X X X X X X X X X  

1.OE-01 X X X X  

2.OE-01 X X X X  

3.OE-01 

5.OE-01 X X X X X X X  

7 , O E - O L  X X X X X X X X X X X X X X X X X X X X X X X X X  

1.OE 0 0  X X X X X X X X X X X  

195E 0 0  X X X X  

2.OE 00 X X X X X X X X X X X X X X  

3.OE 00 

5.OE 0 0  X X X X  

7.OE 00 X X X X X X X  

1.OE 01 X X X X  

PERCENT 
FREQ CUM 

3.57 
14-29 
17.86 
17-86 
2 1 - 4 3  
21.43 
28.57 
53.57 
64.29 
67.86 
82.14 
82.14 
8 5 - 7 1  
92.86 
96.43 

ANALYTICAL 
T G VALUES 
0 0 27 

0.0 0.0 
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FREQUENCY TABLE FOR COLUMN 5 ( HN PPM ) 

1 
LIMITS FREP FREQ PERCENT 

LOWER - UPPER CUM FREQ 
8 . 3 E 0 0 -  1 . 2 E 0 1 '  0 0 0.0 
1.2E 0 1  - L.8E 01 0 0 0.0 
1 .8E  01 - 2.6E 0 1  0 0 0.0 
2.6E 0 1  - 3.8E 01 0 0 0 - 0  
3.8E 01 - 5.6E 0 1  0 0 0.0 
5-6E O I  - 8.3E 01 3 3 10.71 
8.3E 0 1  - 1.2E 0 2  1 4 3.57 
10ZE 0 2  - 1.8E 02 3 7 10.71 
1 . 8 E 0 2 -  2 . b E 0 2  1 8 3.57 
2.6E 02 - 3.8E 02  2 10 7 - 1 4  
3.8E 02 - 5-6E 0 2  4 14 14.29 
5+6E 02 - 8-3E 0 2  5 19 1 7 - 8 6  
8.3E 0 2  - 1.2E 0 3  2 2 1  7.14 
102E 0 3  - 1 - 8 E  03 4 25 14.29 
1 . 8 E 0 3 -  2 - 6 E 0 3  1 26  3.57 

HISTOGRAM FOR COLUMN 5  ( HN PPR 1 

7.OE 01 X X X X X X X X X X X  

1oOE 02 X X X X  

I . S E  02 X X X X X X X X X X X  

2.OE 02 X X X X  

3 . O E  02 X X X X X X X  

5 . O E  0 2  X X X X X X X X X X X X X X  

7.OE 0 2  X X X X X X X X X X X X X X X X X X  

1.OE 03 X X X X X X X  

1.5E 03 X X X X X X X X X X X X X X  

2-0E 03 X X X X  

M A X I M U M  = 2.00000E 03 

M I N I M U M  = 7.OOOOOE 0 1  

G E O M E T R I C  MEAN 4.25277E 0 2  

PERCENT 
FREQ CUH 

0 . 0 
0.0 
0.0 
0 I 0 
0.0 

10.71 
14.29 
25.00 ' 

28.57 
35.71 
50.00 
67.86 
1 5 . 0 0  
89-29, 
92.86 

ANALYTICAL 
T G VALUES 
0 2 26 

0 -0  7.14 

GEOMETRIC D E V I A T I O N  = 2.85397E 00 





MAXIMUM s 2.00000E 0 2  

GEOHETRIC HEAR = 3.49967E 00 

GEOMETRIC D E V I A T I O N  6.76510E 00 



FREQUENCY TABLE FOR COLUMN 7 1 A S  P P M  

L l M I T S  FREQ FREQ PERCENT 
LOWER - UPPER cun FREP 

1-BE 02 - 2-6E  02 1 1 3 - 5 7  
2-6E 0 2 -  3 - 8 f  02 1 2 3.57 
3.8E 02 - 5-6E 02 2 4 7.14 
S o b €  0 2  - 8-3E  02 0 4 0.0 
8 . 3 E 0 2 -  1.2E03 1 5 3.57 
1.ZE 03 - 1 - 8 E  03 0 5 0.0 
1 - 8 E  03  - 2 - 6 E  0 3  0 5 0 0 
2-6E 03 - 3 -BE  03 1 6 3-57 

PERCENT 
FREQ CUM 

3 . 57 
7-14 . 

14. 29 
14.29 
17.86 
17-86 
17.86 
2 1 - 4 3  ' 

HISTOGRAM FOR COLUMN 7 ( AS PPM 1 

2-OE 02 XKXX 

3.015 0 2  X X X X  

5.OE 02 X X X X X X X  

1.OE 03 X X X X  

3.OE 03  X X X X  

NINIHUM = 2-00000E 02 

G E O M E T R I C  MEAN = 5 . 9 6 3 9 2 E  02 

ANALYT ICbL 
T G VALUES 
0 I 6 

0.0 3.57 

G E O M E T R I C  DEV IAT ION = 2.61090E 00 
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FREQUENCY TABLE FOR COLUMN 11 ( BE PPM 1 

L I H I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

8.3E-01 - 1 . 2 E  0 0  b 6 2 1 . 4 3  21.43 
1.2E 0 0  - 1 . 8 E  0 0  2 8 , 7 0 1 4  28.57 
1 . 8 E 0 0 -  2 . b E 0 0  4 12 14.29 42 .86  
2 . 6 E  00 - 3 . 8 E  00 2  1 4  7-14 50.00 

H I S T O G R A M  FOR COLUMN 11 BE PPH 

1.OE 00 XXXXXXXXXXXXXXXXXXXXX 

1.5E 00 XXXXXXX 

2 . O E  00  X X X X X X X X X X X X X X  

3.OE 00 XXXXXXX 

HAXIHUH = 3 . 0 0 0 0 0 E  00 

M I N I M U M  = 1 . 0 0 0 0 0 E  00 

GEOMETRIC MEAN 1 1 . 5 1 1 2 1 E  0 0  

A N A L Y T I C A L  
B T G VALUES 
0 0 0  14 

0.0 0 .0  

E3 GEOMETRIC D E V I A T I O N  = 1 . 5 1 9 7 8 E  0 0  8 





FREQUENCY TABLE FOR COLUMN 13 ( CD PPM 1 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

ANALYTICAL 
W L H B T G VALUES 

2 8 0 0 0 0 0 0 ***** 0.0 0.0 '0.0 

HAXIHUH = -9.99900E 48  

GEOHETRIC MEAN 9.99900E 48  

G E O H E T I I C  D E V I A T I O N  = 9099900E 48 
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GEOMETRIC MEAN = 1.77868E 01 

GEOMETRIC D E V I A T I O N  = 2.98634E 00 



FREQUENCY TABLE FOR COLUMN 15 ( CR PPH 1 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

3.8E 00 - 5.6E 00 4 4 1 4 - 2 9  
506E 00 - 8.3E 0 0  0 4 0.0 
8.3E 00 - 1.2E 0 1  1  5 3 .57  
1 - 2 E  01 - 1 - 8 E  01 1 6 3.57 
1.8E 01 - 2-6E 0 1  0 6 0.0 
2 - 6 E  01 - 3.8E 01 0 6 0.0 
3 - 8 E  01 - 5.6E 01 0 6 0.0 
5-6E 01 - 8-3E 0 1  1 7 3 - 5 7  
8 - 3 E  01 - 1 - 2 E  0 2  3 1 0  1 0 - 7 1  
1.2E 02 - 1.8E 0 2  9 . 19 32.14 
1 - 8 E  0 2  - 2.bE 0 2  1 2 0  3.57 
2.6E 02 - 3 - 8 E  0 2  4 24 . 14.29 

HISTOGRAH FOR COLUMN 15 ( CR PPM 1 

5.085 0 0  X X X X X X X X X X X X X X  

1.OE 01 X X X X  

1.5E 0 1  X X X X  

5-OE 01 

7m0E 0 1  X X X X  

l r O E  02 X X X X X X X X X X X  

1.5E 0 2  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

2.OE 0 2  X X X X  

3.OE 02 X X X X X X X X X X X X X X  

M A X I M U M  3.00000E 02 

GEOMETRIC HEAN 7.22444E 0 1  

GEOMETRIC D E V I A T I O N  = 4 - 3 1 5 6 7 E  0 0  

PERCENT 
FREP CUM 

14-29 
14 -29  
17.86 
21.43  
2 1 - 4 3  
2 1- 43 
2 1 . 4 3  
2  5 - 00 
35.71 
6 7 - 8 6  
71.43 
05-71 

ANALYTICAL 
T G VALUES 
0 0 24 

0.0 0.0 
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2.OE 03 

3 .OE 03 

5.0E 03 X X X X  

1 - 5 E  0 4  X X X X  

HLNIMUA = . 5 .00000E 0 0  

G E O M E T R I C  HEAN = 4.26801E 01 

G E O H E T R I C  D E V I A T I O N  = 6.89256E 00 

A N A L Y T I C A L  
T G V A L U E S  
0 0 28  

0.0 0.0 
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FREQUENCY TABLE FOR COLUMN 18 ! MO PPM 1 

L I M I T S  FREQ FREU PERCENT PERCENT 
LOWER - UPPER CUH FREQ FREQ CUM 

3.8E 0 0 -  5 . b E 0 0  1 1 3.57 3.57 
5.bE 00 - B.3E 00 0 1 0.0 3.57 
B.3E 00 - 1 - 2 E  01  0 1 0.0 3 - 5 7  
1.2E 0 1  - 1-8E 01 1 2 3-57 7.14 

H I S T O G R A M  FOR COLUMN 18 ( HO P P H  1 

5mOE 00 X X X X  

1.5E 01 X X X X  

M A X I M U M  = 1.50000E 01 

CJ 
M I N I M U M  = 5 . 0 0 0 0 0 ~  00 

GEOMETRIC MEAN = 8.b6024E 0 0  

ANALYTICAL 
8 T G VALUES 
0 0 0 2 

0 -0  0.0 

GEOMETRIC D E V I A T I O N  2.17458E 00 



FREQUENCY TABLE FOR COLUMN 19 ( NB PPM 1 

LIMITS FREQ F R E O  PERCENT PERCENT 
LOWER - UPPER C UN FREO FREO CUM 

8.3E 00  - 1 - Z E  0 1  7 7 25 .00  25 .00  
1.2E 01 - 1-8E  01 3 10 10.71 35.71 
1.0E 0 1  - 2.6E 01  1 11 3.57 39.29 

H I S T O G R A M  FOR COLUMN 19  ( NB PPH I 

1-5E 01 X X X X X X X X X X X  

2.OE 01 X X X X  

ANALYTICAL 
T 6 VALUES 
0 0 1 1  

0 . 0  0 . 0  

HAXIMUM = 2.00000E 01 

GEOHETRIC MEAN = 1.18957E 01 

GEOMETRIC OEVIATION = 1.28842E 00 
8 
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FREQUENCY TABLE FOR COLUMN 22 t SB PPM I 

LIMlTS FREQ FREQ PERCENT 
LOWER - UPPER Cut4 FREQ 

8.3E 0 1  - 1.2E 02 2 2 7.14 
1.2E 0 2  - 1 - 8 E  0 2  3 5 10.71 
1 0 8 E 0 2 -  2 - 6 E 0 2  1 6 3 5 7  
2.6E 02 - 3.8E 0 2  2 8 7.14 
3 - 8 E 0 2 -  5 - b E 0 2  0 8 0.0 
5.6E 02 - 0.3E 02 1 9 3 - 5 7  
8 - 3 E  0 2  - 1.2E 03 0 9 0 - 0  
1.2E 03 - 1.8E 03 k I0 3.57 
1 . 8 E 0 3 -  2 0 6 E 0 3  1 11 3.57 
2 . b E 0 3 -  3 . 8 E 0 3  0 11 0.0 
3.8E 0 3  - 5 - 6 E  03 0 11 0.0 
5 - 6 E  03 - fl-3E 0 3  0 I L  0.0 
8 . 3 E 0 3 -  1 . 2 E 0 4  1 1 2  3.57 

H I S T O G R A M  FOR COLUMN 2 2  1 SB PPA ) 

1.OE 02 X X X X X X X  

1.5E 0 2  X X X X X X X X X X X  

2.0E 0 2  X X X X  

3.OE 0 2  X X X X X X X  

5.OE 02 

7.OE 02 X X X X  

1 - O E  03 

1.5E 03 X X X X  

2.OE 0 3  X X X X  

1 - O E  04 X X X X  

M A X I M U M  = 1.00010E 04 

MINIMUM 1.00000E 0 2  

PERCENT 
FREQ CUM 

7.14 
17-86 
2 1 - 4 3  
2 8 - 5 7  
28.57 
3 2 - 1 4  
32.14 
3 5 - 7 1  
39 29 
39-29 
39.29 
39.29 
42-86  

ANALYTICAL 
T G VALUES 
0 2 12 

0.0 7 - 1 4  

GEOMETRIC MEAN = 3-90971E 02 

GEOMETRIC DEVIATION = 4 0 1 6 3 9 6 E  00 



FREQUENCY T A B L E  FOR COLUMN 23 ( SC PPH I 

LIMITS FREQ FREP PERCENT 
LOWER - UPPER CUM FREQ 

3 o B E 0 0 -  5 . 6 E 0 0  2 2 7.14 
5 . 6 E 0 0 -  8 . 3 E 0 0  1  3 3.57 
6.3E 00 - 1-2E 01 2 5 7.14 
1.2E 0 1  - 1.8E 01 8 13 28 57 
1.8E 0 1  - Z.6E 01 4  17 1 4 . 2 9  
2.6E 01 - 3.8E 01 4 21 14.29 

HISTOGRAM FOR COLUMN 23 ( SC P P H  1 

5 . O E  00 X X X X X X X  

7.OE 00 X X X X  

1.OE 01 X X X X X X X  

1.5E 01 X X X X X X X X X X X X K X X X X X X X X X X K X X X X X  

2.OE 01 X X X X X X X X X X X X X X  

3.OE 01 X X X X X X X X X X X X X X  

M A X I M U M  3.00000E 01 

MIMIMUM = 5.00000E 0 0  
bb 
a GEOMETRIC M E A N  1.51096E 01 

GEOMETRIC D E V I A T I O N  = 1.69551E 00 

PERCENT 
FREQ CUM 

7-14 
10.71 
17-06 
46  43 
60.71 
75.00 

A N A L Y T I C A L  
T  G VALUES 
0 0 2 1 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 24 1 SN PPH I 

L I M I T S  F R E Q  F R E Q  PERCENT 
LOWER - UPPER CUM FREQ 

8.3E 0 0  - 1.2E 01 0 0 0.0 
1 . 2 E 0 1 -  l.aE01 1 1 3.57 
1.BE 01 - 2 - 6 E  01 0 1 0.0 
2.6E 01 - 3.8E 01 4 5 14.29 
398E 01  - 5.6E 01 0 ' 5  0.0 
5.6E 01 - 8.3E 0 1  1 6 3.57 
8.3E 01 - 1.2E 02 0 b 0.0 
1.2E 02 - 1.8E 0 2  0 b 0.0 
1.8E 0 2  - 2.6E 02 1 7 3.57 

PERCENT 
FREQ CUM 

0.0 
3.57 
3.57 

17.86 
17.86 
21.43 
2 1 43 
2 1 43 
25.00 

H I S T O G R A M  F O R  COLUMN 2 4  ( SN PPM 1 

1 .5E 01 X X X X  

3 , O E  0 1  XXXXXXXXXXXXXX 

5.OE 01 

7.OE 01 X X X X  

2.OE 02 X X X X  
@ 
IP 

N 1 H B 
19 2 0 0 

6 7 . 8 6  7. 14 

M A X I M U M  = 2.00000E 02 

ANALYTICAL 
T G VALUES 
0 0 7 

0.0 0.0 

GEOMETRIC MEAN 4002147E 01 

GEOMETRIC DEVIATION = 2030778E GO 



FREQUENCY TABLE FUR COLUMN 25 t SR PPH 1 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOHER - UPPER CUM FREP FREQ CUM 

8.3E 01 - 1 -ZE  02 2 2 7 .14  7.14 
1.2E 02 - 1.8E 02 7 9 25.00 32.14 
1 . B E 0 2 -  2 . 6 E 0 2  3 1 2  10.71 42-06 
2.6E 02  - 3-BE 02 2 14 7 . 1 4  50.00 
3.8E 02 - 5.bE 02 1 1 5  3.57 53.57 

HiSfOGIhM FOR COLUHN 25 ( S R  PPM 1 

1.OE 02 X X X X X X X  

1.5E 02 X X X X X X X X X X X X X X X X X X X X X X X X X  

2.OE 02 X X X X X X X X X X X  

3.OE 02 X X X X X X X  

S.OE 02 XXXX 

MAXINUM = 5.00000E 0 2  

MINIRUM = 1.00000E 0 2  

GEOMETRIC MEAN = 1.78893E 0 2  

ANALYTICAL 
T G VALUES 
0 0 15 

0 .0  0 .0  

GEOMETRIC DEVIATION = 1.52877E 00 





FREQUENCY TABLE FOR COLUMN 27 ( W PPM ) 

LIMITS FREQ FREU PERCENT PERCENT 
LOWER - UPPER CUH FREQ FREQ CUM 

ANALYTICAL 
El L H 6 , T G VALUES 

2 8 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

M A X I M U M  r -9.99900E 48 

MINIMUM m 9.99900E 48  

GEOMETRIC MEAN 9 .99900E 48 

GEOHETRlC D E V I A T I O N  = 9.99900E 48 
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FREQUENCY TABLE FOR COLUMN 2 9  ! I N  PPM ) 

L I M I T S  FREQ F R E Q  PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

1 - B E  0 2  - 2 - 6 E  02  2 2 7.14 7.14 
2.bE 02  - 3 - 8 E  02 1 3 3.57 10.71 

HISTOGRAM FOR COLUHN 29 ( ZN PPM 1 

2 . O E  02 X X X X X X X  

3.OE 02 X X X X  

M A X I M U M  = 3.00000E 02 

M I N I M U M  = 2 - 0 0 0 0 0 E  0 2  

GEOMETRIC M E A N  = 2.28942E 02 

G E O M E T R I C  D E V I A T I O N  = 1.26375E 0 0  

hNALY T I C A L  
8 .  T G VALUES 
0 0 0 3 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 30 L ZR 

L I H I T S  FREP FREE 
LOHER - UPPER CUP 

8.3E 00 - 1.2E 0 1  1 1 
1 .2E  0 1  - 1.8E 0 1  0 1 
1.8E 01 - 2.6E 01 1 2 
2.6E 01 - 3.8E 0 1  2 4 
3 . 8 E 0 1 -  5 . 6 E O 1  1 5  
5.6E 01 - 6.3E OI 4 9 
8.3E 01 - 1.2E 02 7 16 
1.2E 0 2  - 1.8E 0 2  6 22  
1.8E 02 - 2.6E 0 2  2 24 
2.6E 0 2  - 3.8E 02 2 26 

PPH 1 

PERCENT 
F R E Q  

3.57 
0.0 
3.57 
7.14  
3.57 

1 4 - 2 9  
2 5 - 0 0  
21.43 

7 . 1 4  
7 .14  

PERCENT 
FREQ CUM 

3.57 
3.57 
7 . 1 4  

1 4 - 2 9  
17.86 
32.14 
57.14 
78.57 
85.71 
92.86 

HISTOGRAM FOR COLUMN 30 i ZR PPH 1 

1.OE 0 1  XXXX 

1.5E 01  

2.OE 01 XXXX 

3 . O E  0 1  XXXXXXX 

5.OE 0 1  X X X X  

7.OE 01 XXXXXXXXXXXXXX 

I.OE 0 2  X X X X X X X X X X X X X X X X X X X X X X X X X  

1.5E 02 XXXXXXXXXXXXXXXXXXXXX 

2.OE 02 XXXXXXX 

3.OE 02 XXXXXXX 

ANALYTICAL 
T G VALUES 
0 0 2 6 
0.0 0.0 

GEOMETRIC MEAN * 9.10991E 0 1  

GEOMETRIC DEVIATION = 2 . 2 2 0 9 2 f  00 
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FREQUENCY T A B L E  FOR COLUMN 32 ( tiG PPM 1 

L I M I T S  FREP F R E O  PERCENT PERCENT 
LOHER - UPPER CUM FREQ FREQ CUM 

8 . X - 0 3  - 1.2E-02 0 0 0 • 0 0.0 
1 - 2 E - 0 2 -  1.8E-02 0 0 0 - 0  0.0 
1.8E-02 - 2.6E-02 0 0 0.0 0.0 
2 -6E-02  - 3.8E-02 0 0 0.0 0.0 
3.8E-02 - 5.6E-02 0 0 0 0 0 0.0 
5.bE-02 - 8.3E-02 0 0 0.0 0.0 
8.3E-02 - 1.2E-01 0 0 0 0 0.0 
1.2E-01 - . 1.8E-01 0 0 0.0 0.0 
1.8E-01-  2.6E-01 0 0 0.0 0.0 
2.615-01 - 3.8E-01 0 0 0.0 0.0 
3.8E-01 - 5.6E-01 0 0 0.0 0.0 
5.6E-01 - 8 - 3 E - 0 1  1 1 4.17 4 - 1 7  
8.3E-01 - 1 - 2 E  0 0  0 1 0.0 4. 17 
1 - 2 E 0 0 -  I o B E 0 0  0 1 0.0 4.17 
1.8E 0 0 -  2.6E 0 0  2 3 8.33 12.50 

L- 2.6E 00 - 3.8E 0 0  3 6 12 -50  ' 2 5 - 0 0  
3.8E 0 0  - 5.6E 00 2 8 8.33 33.33 

,- 5.6E 0 0  - 8.3E 0 0 -  3 11 - 1 2 - 5 0  '- 45.83 
L 8.3E 00 - 1-2E 0 1  3 1 4  1 2 - 5 0  - 58.33 

H I S T O G R A M  FOR COLUMN 32 4 HG PPA 

7oOE-01 X X X X  

2.OE 00 X X X X X X X X  

3.OE 00 X X X X X X X X X X X X X  

5.OE 00 X X X X X X X X  

7 * 0 E  00 X X X X X X X X X X X X X  

1.0E 01 X X X X X X X X X X X X X  

M A X I M U M  1 - 0 0 0 0 0 E  0 1  

MINIHUH = 8.00000E-01 

GEOMETRIC MEAN 4.27373E 00 

& N h L Y T I C A l  
T G VALUES 
0 10 14 

0.0 41.67 

GEOMETRIC D E V I A T I O N  2.03516E 00 
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PB PPM 
58 PPM 
St P P H  
S N  PPM 
SR PPM 

V PPM 
U P P H  
Y P P H  

ZN PPM 
2 1  PPM 
AU P P H  
HG PPH 

16 NOT DETECTEO*  L E S S  THAN, OR T R A C E  VALUES. 12 REPORTED V A L U E S -  NO COMPUTATIONS. 
2 GREATER THAN V I L U E S .  NO COMPUTATIONS-  
7 NOT D E T E C T E D *  L E S S  THAN* OR TRACE VALUES. 2 1  REPORTEO VALUES. 

21 NOT DETECTED,  L E S S  THAN*  OR TRACE VALUES. 7 REPORTED VALUES. 
1 3  NOT D E T E C T E D *  L E S S  THAN, OR TRACE VALUES. 1 5  REPORTED VALUES. 

2 NOT DETECTEO*  L E S S  THAN* OR TRACE VALUES. 25 REPORTEO V A L U E S *  
28 NOT DETECTED*  L E S S  THAN* OR TRACE VALUES. 0 REPORTED VALUES. NO COMPUTATIONS-  

5 NOT D E T E C T E D r  LESS THAN* OR TRACE VALUES. 23 REPORTED V A L U E S *  
25 NOT D E T E C T E D *  LESS THAN* OR TRACE VALUES. 3 REPORTED VALUES. 

2 NOT DETECTEDI L E S S  THAN* OR TRACE VALUES. 26 REPORTEO VALUES. 
20 NOT D E T E C T E D t  L E S S  THAN* OR TRACE VALUES. 5 REPORTED VALUES. 
10 GREATER THAN VALUES. NO COWPUTATIONS- 
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SAMPLE 
AMM128 
AMML26 
AMML 30 
AHML29 
AMM131 
hMM132 
AMM135 
AMM136 
A M M 1 3 3  
AMH134 
AMG968 
A M G 9 6 7  
A M G 9 7 2  
AMG971 
hHM258 
AMH257 
hMM27 L 
AHM272 
AMM273 
hMM274 
AMM276 
AMM275 
AMM278 
A M G 9 3 0  
AMM270 
AMM269 
AMf4254 
AMt4253 
AMMZSO 
AMM256 
AHM255 
AMG963 
AMG964 
AMG966 
AMG965 
AMG953 
A H G 9 5 4  
AMG956 
A M G 9  5 5  
AMG958 
AMG957 
AMM 140 
APIM 139 
A M M I 5 3  
AMM152 
AMM137 
AMM 138 
AMfl156 
AMM157 
AMMI55 

HE PPM 
1 .oooo 
1.0000 
1 .oooo 
1.0000 
L.OOOO 
1,0000 
1 .oooo 
1.0000 
1 , 0000 
1 .oooo 
1.0000 
1.5000 
1.0000 
1 .oooo 
1.0000L 
1.0000 
1.0000 
1.5000 
2.0000 
1.5000 
1.5000 
1,5000 
1.5000 
1.0000 
1.5000 
1 ~ 0 0 0 0  
1.5000 
2.0000 
1.5000 
1 5000 
1 .OOOOL 
1.5000 
1.0000 
L.0000 
I *0000 
1.0000 
1.0000 
1 .oooo 
1.0000L 
I .OOOO 
1.5000 
1. OOOOL 
1.0000 
1. OOOOL 
1,0000L 
1 .oooo 
1 0000 
1 .OOOOL 
1.0000 
1.0000 

B I  PPM 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10,0000N 
10.0000N 
10-OOOON 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10-OOOON 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
10.0000N 
~ 0 . 0 0 0 0 ~  
10.000ON 
10.0000N 
10.0000N 
10.000aN 
1 0 ~ 0 0 0 0 N  
10*0000N 
lO*OOOON 
10.0000N 
10.0000N 
10.0000N 
LO.OOO0N 
10.0000N 
10.0000N 
10.0000N 

- 

CD PPM 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20-0000N 
2000000N 
20.0000N 
2000000N 
20.0000N 
20.0000N 
2000000N 
20,0000N 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
2000000N 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20,0000N 
20,GOOON 
20.0000 N 
20,0000N 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20. 000084 
20 .COOON 
20.0000N 
2O.OOOON 
2O.OOOON 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
2000000N 
2000000N 
20.0000N 
20*0000N 

MOUNTAINS C- 

CR PPH 
100.0000 
i50.0000 
100.0000 
100.0000 

70.0000 
70.0000 

150.0000 
70.0000 

150.0000 
150.0000 

70.0000 
150.0000 
150.0000 
150.0000 
100.0000 
100.0000 
150.0000 
150, COO0 
150.C000 
L50,0000 
70,0000 

150.0000 
150. COO0 
150.0000 
150.0000 
150,0000 
15C.0000 
150.0000 
150.0000 
150,0000 
150.0000 
150.COOO 
150.0000 
100.0000 
100.0000 
150.0000 
100.0000 
150.0000 
150.0000 
150.0000 
150.0000 
150.0000 
100.0000 
100.0000 
100.0000 
150.0000 
150.0000 
100.0000 
100.0000 
100.0000 

,8, ST. SED. 

CU PPM 
20.0000 
30.0000 
20,0000 
20.0000 
3 0 ~ 0 0 0 0  
20,0000 
20.0000 
15,0000 
30.0000 
30,0000 
30,0000 
50,0000 
50,0000 
30.0000 
50.0000 
50.0000 
70.0000 

100,0000 
150.0000 

70.0000 
30.0000 
70,0000 

200.0000 
30.0000 
70 .OOOO 
70.0000 
70.0000 
70.0000 
70 .OOOO 
70.0000 
70.0000 
70,0000 
50.0000 
30.0000 
30.0000 
30.0000 
30*0000 
50.0000 
30.0000 
30,0000 
30.CCOO 
20 .oooo 
20,0000 
20.0000 
30,0000 
30.0000 
30,0000 
20.0000 
30.0000 
30.0000 

Lh PPH 
20. 0COOL 
20.COOON 
20, OOOOL 
zo,acooL 
20.0000N 
20*OCOOL 
20.0000L 
20.COOON 
20.0000L 
20.0000N 
20.0000L 
20*OCOOL 
2o.ooGoL 
20.0000N 
20. OOOON 
2O.OCGOL 
20.0000L 
2 0 ~ 0 0 0 0 1  
20.CC00 
2O.OCCOL 
20.0000L 
20.0000L 
20.00C0L 
Zo.CcCoL 
20.0000L 
20. 0000L 
20.0000L 
2O.OCCOL 
20.0000 
20.0000t 
20*0000L 
20.CGOOL 
20. OOOOL 
20.0000L 
20.0000L 
20.0000L 
20.0C00L 
20. OOOOL 
20.0000N 
20.0C00L 
2O.CCCOL 
20.0000L 
20.0000L 
Z0.0G00 
2O.OOCOL 
20.0000L 
20.0000F 
20.0000L 
20.0000 
20.0000 

HO P P K  
5.0000N 
5.0000N 
5.0000N 
5.0000N 
5.0000N 
5.0000N 
5.0000N 
5.0000N 
500000N 

5.OOOON 
5.0000N 
5.0000N 
5.0000L 
5.OOOON 
5.0000N 
5mOOOON 
5-0000 
5*0000L 
5.OOOOL 
5 .  OOOOL 
5. OOOOL 
5 .  OOOOL 
5-0000 
5.OCOOL 
5.0000F 
5*OOOOL 
5.0000N , 

5.COOON 
5.0000L 
5.OOOON 
5.0000L 
5oCOOON 
5.0000N 
5,0000N 
5.0000N 
5,0000N 
5-OCOON 
5.0000N 
5.0000N 
5.0000h 
'5. OOOON 
5. OOOON 
5.0000N 
5.0000N 
5.0000N 
5.OOOON 
5.OOOON 
5.0000N 
5.0000N 
5.0000N 

NB PPH 
10.0000 
10.0000 
10.0000 
10.C000L 
10.0000 
10.0000 
10.0000 
10.0000 
10.0000 
10.0000 
10.0000 
1 0 ~ 0 0 0 0  
10.0000 
10.0000 
10.0000 
10.0000 
1C.0000 
~0.0000 
10.0000 
10.0000 
10.0000 
10.0000 
10,0000 
10.0000 
10.COO~ 
LO. 0000 
10.0000 
10,0000 
10.00(30 
10.0000 
10.0000 
10. GO00 
10.0000 
10.0000 
10-0000 
10.0000 
1 0  GO00 
10.0000 
10.0000 
10.0000 
10.0000 
10.G000 
10,0000 
10.0000 
i0.0000 
10.0000 
10.0000 
10.0000 
10.0000 
10.0000 

N I  PPH 
70.0000 
70 .OOOO 
50 .OOOO 
70.0000 
5 0 ~ 0 0 0 0  

100.0000 
70 .0000 
70.0000 

100.0000 
10C.0000 

70.0000 
100.0000 
100.0000 

70.0000 
70.0000 
10.0000 

100.OC00 
150.0C00 
150.0000 
100.0000 

50.0000 
70.GCOO 

100 .oooo 
100.0000 
100.0000 
100.0000 
100.0000 
LOO .OCOO 
100.0000 

70 .OOOO 
10.0000 

100.0000 
100.0000 
70. C O O 0  

100.0000 
70.0000 
70.0000 

1CO.C000 
70.0005 
70 .OOOO 

locIoooo 
70. G C O O  
70 .OGOC 
70 -0COO 
70.0000 

100.0C00 
10G.0000 
LOO .oooo 
100.0000 
1ca. ocoo 
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FREQUENCY TABLE FOR COLUHN 1 ( FE PCT 1 

L I M I T S  
LOWER - UPPER 

3 . 0 E - 0 2 -  5.bE-02 
5.6E-02 - 8.3E-02 
8.3E-02 - 1.ZE-01 
1.2E-01 - 1.8E-01 ' 

1.815-01 - 2-6E-01  
2.6E-01 - 3.8E-01 
3.0E-01 - 5.6E-01 
5.6E-01 - 8.3E-01 
8.3E-01 - 192E 0 0  
1.2E 0 0  - 1.8E 0 0  
108E 0 0  - 2.6f 0 0  
2.6E 0 0  - 308E 0 0  
3.8E 00 - 5.6E 00 
5 . 6 E 0 0 -  8 . 3 E 0 0  
8 .3E  00 - 1.2E 0 1  
1.2E 0 1  - 1.8E 0 1  

FREQ FREO 
CUM 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 1 
0 1 
0 1 

1 4  1 5  
90 105 
60 1 6 5  
49 2 1 4  
1 2  226  

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.0 
0.0 
.o. 0 
0.0 
0.0 
0.44 
0.0 
0.0 
60 19 

39.82 
2 6 - 5 5  
21-68  

5.31 

PERCENT 
FREP CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 44 
0.44 
0.44 
6.64 

46.46 
7 3 - 0 1  
94.69 

100.00 

H I S T O G R A M  FOR COLUMN 1 ( F E  P C 1  

3.OE 0 0  X X X X X X  

5cOE 0 0  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

7 - O E  0 0  X X X X K X X X X X X X X X X X X X X X X X X X X X X  

1.OE 01 X X X X X X X X X X X X X X X X X X X X X X  

1.5E 01 X X X X X  

ANALYTICAL 
N L H 8 T G VALUES 
0 0 0 0 0 0 2 2 6  

, 0.0 0.0 0.0 0.0 

M I N I M U M  = 1.00000E 00  

GEOMETRIC MEAN = 6.47920E 00 

GEOHETRIC DEVIAT ION = 1.49092E 00 
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FREQUENCY TABLE FOR COLUMN 5 ( EN PPH 1 

L I M I T S  FREO FREQ 
LOWER - UPPER CUM 

8.3E 0 0  - 1 0 2 E  01 0  0  
1 0 2 E  01 - 1.8E 01 0  0 
1.8E 0 1  - 2.6E 0 1  0  0 
2.6E 01 - 3.8E 0 1  0 0 
3.8E 01 - 5 - 6 E  0 1  0 0  
5.6E 01 - B.3E 0 1  0 0 
8 .3E 01  - 1.2E 0 2  1 1 
1.ZE 02  - 1.8E 02 1 Z 
1.8E 0 2  - 2-bE 0 2  3 5 
2 .6E  0 2  - 3.8E 0 2  1 7  2 2  
3 .8E 0 2  - 506E 0 2  33 5 5  
5o6E 02  - 8 - 3 E  02 42 97 
8 .3E  0 2  - 1.2E 03 6 3  160 
1 - 2 E  0 3  - 1.8E 03 5 2  2 1 2  
1 . 8 E 0 3 -  2 0 6 E 0 3  11 223 
2 - 6 E  0 3  - 3.8E 0 3  0 223  
3.8E 0 3  - 5 - 6 E  03 1 224 
5 . 6 E 0 3 -  8 -3E 0 3  0  224 
8 . 3 E 0 3 -  1 . 2 E 0 4  2 2 2 6  

HISTOGRAH FOR COLUMN 5 L HN PPH I 

3 e O E  02 XXXXXXXX 

S.OE 0 2  XXXXXXXXXXXXXXX 

PERCENT 
FREQ 

0 0 
0.0 
0.0 
0.0 
0.0 
0  l 0 
0 . 4 4  
0.44 
1 e 3 3  
7.52 

14.60 
18.58 
2 7 . 8 8  
23.0L 

4.87 
0.0 
0.44 
0 0  
0.88 

7.OE 0 2  XXXXXXXXXXXXXXXXXXX 

1.OE 0 3  X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

1.5E 03 XXXXXXXXXXXXXXXXXXXXXXX 

2.0E 03  X X X X X  

M I N I M U M  = 1.00000E 0 2  

GEOHETRIC MEAN = 8.66219E 0 2  

GEOHETRIC DEVIATION = I .85048E 00 
I 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.44 
0.88 

hNALYTICAL 
T G VALUES 
0 0 2 2 6  

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 6 I LG PPH 1 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

3.8E-01 - 5.6E-01 2 2 0.08 0 .88  
5.6E-01 - 8.3E-01 1 3 0.44 1.33 

HISTOGRAM FOR COLUMN b ( AG PPH 1 

M A X I M U M  = 7.00000E-01 

M I N I M U M  = 5 .00000E-01  

GEOMETRIC MEAN = 5.59345E-01 

GEOMETRIC D E V I A T I O N  1.21441E 00 

ANALYTICAL 
T G VALUES 
0 0 3 

0 -0  0.0 



FREQUENCY TABLE FOR COLUHN 7 ( nS PPM I 

LIMITS FREQ FREQ PERCENT PERCENT 
LOHER - UPPER CUM FREQ FREQ CUM 

1.0E 02 - 2.bE 02 0 0 0.0 0.0 
2.6E 02 - 3.8E 02 2 2 0.88 0.88 
3.8E 02 - 5.6E 02 1 3 0.44 1 33 
5.6E 02 - 8.3E 02 2 5 0.88 2.21 

HLSTOGRAM FOR CCILUHN 7 ( AS PPH 1 

M A X I M U M  = 7.00000E 02 

MINIMUM = 3.00000E 02 

G E O M E T R I C  M E A N  = 4.66316E 0 2  

GEOMETRIC DEVIATION = 1.53020E 00 

ANALYT ICAL 
T G VALUES 
0 0 5 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 8 ( AU PPM 1 

L I M I T S  FREQ FREC PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

ANALYTICAL 
N L H 8 T G. VALUES 

2 2 6  0 0 0 0 0 0 ***** 0 -0 0.0 0.0 

M I N I M U M  1 9.99900E 48 

GEOMETRIC MEAN = 9.99900E 48 

GEOMETRIC D E V I A T I O N  3 9.99900E 48 



FREQUENCY TABLE FOR COLUMN 9 1 0 PPM 1 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

8 . 3 E 0 0 -  1 . 2 E 0 1  0 0 0.0  
I.2E 01 - 1.8E 01 0 0 0.0 
r .8E  01 - 2 - 6 E  01 1 1 0.44 
2 - 6 E  0 1  - 3.8E 01 1 2  13  5 . 3 1  
3.8E 01 - 5 - 6 E  01 19 32 8.41 
5 - 6 E  0 1  - 8.3E 01  7 1  103  31.42 
8.3E 01 - 1.2E 0 2  76 179 3 3 - 6 3  
1.2E 0 2  - 1.BE 02 3 9  2 1 8  17.26 
1.8E 02 - 2.6E 0 2  2 220  0- 88 
2.bE 0 2  - 3.8E 0 2  b 226  2.65 

H I S T O G R A M  FOR COLUMN . 9 ( B PPM 1 

3.OE 0 1  X X X X X  

5.OE 01 X X X X X X X X  

7.OE 0 1  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

1.OE 0 2  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

1.5E 02 X X X X X X X X X X X X X X X X X  

2rOE 0 2  X 

3.OE 0 2  X X X  

HAXIHUH = 3-00000E 0 2  

MINIMUM = 2.00000E 01  

GEOMETRIC MEAN = 817268bE 0 1  

PERCENT 
FREQ CUM 

0.0 
' 010 

0.44 
5 - 7 5  

14.16 
45.58 
7 9 - 2 0  
96.46 
979-35 

100.00 

A N A L Y T I C A L  
T G VALUES 
0 0 2 2 6  

0.0 0.0 

GEOMETRIC D E V I A T I O N  1.59225E 0 0  



- --+-- ----- -- 

3 

FREQUENCY TABLE FOR COLUMN LO ! BA PPM 1 
'3 

L I M I T S  . FREQ FREQ PERCENT PERCENT 
LOHER - UPPER CUM FREQ FREQ CUM 

1.8E 0 1  - 2.6E 01 0 0 0.0 0 0 3 
2o6E 0 1  - 3o8E 0 1  0 0 0.0 0.0 
3.8E 0 1  - 5.6E 01 0 0 0.0 0.0 
5-6E 0 1  - 8.3E 0 1  0 0 0.0 0.0 0 
8 . 3 E 0 1 -  1.2E02 0 0 0.0 0 • 0 
1 . 2 E 0 2 -  1 . 8 E 0 2  2 2 0 . 8 8  0.88 
1 - B E  0 2  - 2.6E 0 2  0 2 0.0 0, 88 0 
2.6E 0 2  - 3.8E 0 2  47 49 20.80 21 -68  I 

3.8E 02 - 5.6E 02 33 82  14- 60 36-28 
5.6E 0 2  - 8.3E 02 93 175 41.15 77-43 0 
8.3E 02 - 1.2E 03 3 1  206  1 3 - 7 2  91.15 
1 . 2 E 0 3 -  1 . 8 E 0 3  20 2 2 6  8 - 8 5  1 0 0 - 0 0  

3 

H I S T O G R A M  FOR COLUMN 10 ( B A  P P H  1 

1.5E 0 2  X 

2.OE 02 

3-OE 02 X X X X X X X X X X X X X X X X X X X X X  

5.OE 02 X X X X X X X X X X X X X X X  

7.OE 0 2  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

1.OE 0 3  X X X X X X X X X X X X X X  

1.5E 03 X X X X X X X X X  

HINIMUH 1 ~ 5 0 0 0 0 E  0 2  

GEOMETRIC MEAN = 6.19136E 02 

G E O M E T R I C  DEVIATION = 1 0 6 3 7 5 9 E  00 

ANALYTICAL 
T G VALUES 
0 0 2 2 6  

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 11 ( E E  PPfl 1 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CU k FREQ FREQ CUM 

8.3E-01 - 1.2E 00 122 122 53.98 53.98 
1.2E 00 - 1.8E 00 52 174 23.01 76 99 
1 . 8 E  00 - 2mbE 00 4 178 1.77 78-76.  

HISTOGRAM FOR COLUMN 11 l B E  PPH 1 

1 . Q E  00 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X K X X X X X X X X X X X X  

1.5E 00 X X X X X X X X X X X X X X X X X X X X X X X  

A N A L Y T I C A L  
ti L H B T G VALUES 
0 48 0 0 0 0 178 

0 .0  21 .24  0.0 0.0 

M A X I M U M  = 2.00000E 00 

MIN IMUM a 1.00000E 00 

GEOMETRIC MEAN 1014342E 00 

GEOMETRIC D E V I A T I O N  = 1.22472E 00 



FREQUENCY T A B L E  FOR COLUMN 12 ! B I  PPM 1 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

A M A L Y T I C A L  
N L H 6 T G VALUES 

' 226  0 0 0 0 0 0 ****+ 0.0 0.0 0.0 

M A X I M U M  = -9-99900E 48 

M I N I M U M  = 9.99900E 48 

GEOMETRIC MEAN P 9.99900E 48 

GEOMETRIC D E V I A T I O N  9.99900E 48 

1 



FREQUENCY TABLE FOR COLUMN 13 L CD PPM 1 

LIMITS FREO FREQ PERCENT PERCENT 
LOWER - UPPER CUH FREQ FREQ CUM 

N L H 8 T G 
226 0 0 0 0 0 
****I 0.0 0.0 0.0 

M A X I M U M  = -9.99900E 4 8  

HINIHUM 9.99900E 48 

GEOMETRIC MEAN 9.99900E 48 

GEOMETRIC DEVIAT ION a 9.99900E 48 

ANhLYTICAL 
VALUES 

0 





- - - - - -- - - -- - - - -- -- -- - -- - - - -- -- - - . - - I__-__ . _ -_ - .__ - -  _-- ---.. - -- . .-- * - - -  - -- ---------------- --- - 
--_UI_ 

- - - - - - . ----- - - -  -.- 

3 

FREQUENCY TABLE FOR COLUMN 15 CR PPM 1 

FREQ FREQ PERCENT PERCENT 
0 

LIMITS 
LOWER - UPPER CUM FREQ F R E P  CUM 

3 . 8 E 0 0 -  5 - 6 E 0 0  0 0 0.0 0.0 
5 .6E  0 0  - 8.3E 0 0  0 0 0.0 0.0 

3 

8.3E 0 0  - 1.2E 0 1  0 0 0.0 0.0 
1 . 2 E O L -  1 . 8 E 0 1  0 0 0 l 0 0.0 
1.8E 01 - 2.6E 0 1  0 0 0 0 0.0 

O 

2.6E 0 1  - 3 0 8 E  0 1  1 1 0 . 4 4  0.44 
3 . 8 ~  01 - 5.6~ 01 o 1 0.0 0.44 
5 .6E  0 1  - 8.3E 0 1  26 27  11.50 1 1 - 9 5  

0 

8.3E 01 - 1.2E 02 37 64 16.37 28.32 
l o 2 E 0 2 -  1 . B E  0 2  154 218 689 14 96.46 
1.8E 0 2  - 2.6E 0 2  3 2 2 1  1 3 3  97.79 

0 

2.6E 0 2  - 3.8E 02 2 223 0.88 98.67 
3.8E 0 2  - 5.6E 0 2  1 2 2 4  0.44 99.12 
5 o b E 0 2 -  8 . 3 E 0 2  2 2 2 6  0.88 100.00 

0 

3 
HISTOGRAM FOR COLUMN 15 t CR PPH 1 

7.OE 01 X X X X X X X X X X X X  

1.OE 02 X X X X X X X X X X X X X X X X  

1.5E 0 2  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X f X X X X X X X  

I N A t Y T l C A L  
N 1 H B T G V A L U E S  
0 0 0 0 0 0 226 

0.0 0 . 0 0.0 0.0 

MINIMUM 3.00000E 01 

GEOMETRIC MEAN 1031406E 0 2  

GEOMETRIC D E V I A T I O N  1.41720E 00 



fREQUENCY TABLE FOR COLUMN 16 ( CU PPH 1 

t I M I T S  FREP 
LOWER - UPPER 

3.8E 0 0 -  5.6E 00 0 
5.6E 0 0  - 0.3E 0 0  0 
8.3E 00 - 1.2E 0 1  0 
1.2E 0 1  - 1.8E 0 1  7 
1.8E 0 1  - 2.6E 01 1 7  
2.6E 0 1  - ' 3 . 8 E  0 1  1 1 6  
3 . 8 E 0 1 -  5 . b E O 1  37 
5.6E 01 - 8.3E 01 46 
8.3E 01 - 1.2E 02 1 
1.2E 02 - 1.8E 0 2  1 
1.8E 0 2  - 2.6E 02  1 

FREQ 
CUM 
0 
0 
0 
7 

24 
1 4 0  
1 7 7  
223  
2 2 4 
2 2 5  
226 

PERCENT 
FREQ 

0.0 
0.0 
0.0 
3 - 1 0  
7.52 

51.33 
16.37 
2 0.3 5 

0.44 
0.44 
0.44 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
3.10 

10.62 
61.95 
78.32 
98 6 7  
99.12 
99.56 

100.00 

HISTOGRAM FOR COLUMN 16  ( CU PPH 1 

1.5E 01 X X X  

20OE 01 X X X X X X X X  

3.OE 01 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X K X X X X X X X  

5,OE 01  X X X X X X X X X X X X X X X X  

7.OE 0 1  X X X X X X X X X X X X X X X X X X X X  

1.OE 0 2  

M A X I M U M  = 2.00000E 0 2  

GEOMETRIC MEAN = 3.75652E 01 

A N A L Y T I C A L  
T . G VALUES 
0 0 2 2 6  

0.0 0.0 

GEOMETRIC DEVIATION = 1056508E 0 0  



FREQUENCY TABLE FOR COLUMN L f  I LA PPH 1 

LIMITS FREQ FREQ PERCENT 
LOWER - UPPER CUM FR EQ 

1 - 8 E  OL - 2.6E 01 18 I8 7-96  
2.6E 01 - 3.8E 01  3 21 1.33 
3-8E 01 - 5.6E 0 1  0 2 1  0.0 
5.6E 01 - 8-3E 01 2 23 0.88 
8-3E 01 - L.2E 02 0 .23 0 - 0  
1 - 2 E 0 2 -  1 . 8 E 0 2  1 24 0.44 
1 . 8 E 0 2 -  2.bE 02 1 25 0 -44 

HISTOGRAM FOR COLUMN 17 ( LA PPH 1 

2.OE 01 X X X X X X X X  

LP M A X I M U M  = 2.00000E 0 2  

HlNIMUM 2-00000E 01 

GEOMETRIC MEAN t 2-75B57E 01  

PERCENT 
FREQ CUM 

7 96 
9-29 
9.29 
10.18 
10.18 
10.62 
11-06 

ANALYTICAL 
T G VALUES 
0 0 25 

0.0 0.0 

GEOMETRIC DEVIAT ION = 1.93202E 00 



FREQUENCY TABLE FOR COLUMN 18 ( HO PPM 1 

L I H I T S  FREQ FREO PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

3 e 8 E  00 - 5-6E 00 Z 2 0.88 0.88 

HISTOGRAM FOR COLUMN 1 8  ( RO PPH 1 

ANALYTICAL 
ti t H 0 T G VALUES 

128 96 0 0 0 0 2 
56-64 42 .48  0.0 0.0 

MINIMUM = 5.00000E 0 0  

GEOMETRIC MEhN = 5 e 0 0 0 0 0 E  0 0  

GEOMETRIC DEVIATION 1e00159E 00 
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FREQUENCY TABLE FOR COLUMN 2 0  I N l  PPM 1 

LIMITS FREQ FREP PERCENT 
LOWER - UPPER CUM FREQ 

3.8E 0 0  - 5obE 0 0  0 0 0.0 
5.6E 00 - 8-3E 0 0  0 0 0 .0  
8.3E 00 - 102E 01 0 0 0.0 
1.2E 01 - 1.8E 01 0 0 0.0 
1 . 8 E O I -  2 . 6 E 0 1  0 0 0 - 0  
2 - 6 E  0 1  - 3.8E 0 1  10 1 0  6 - 4 2  
3.8E 01  - 5 0 6 E  01 2 0  30 8 - 0 5  
5.6E 0 1  - B - 3 E  01 105 135 46.46 
B m 3 E 0 1 -  1 - 2 E 0 2  86 2 2 1  38.05 
L.ZE 0 2  - 1.8E 02  4 2 2 5  1.77 
108E 02 - 2.6E 0 2  1 226 0.44 

PERCENT 
FREQ cun 

0.0 
0.0 
0 . 0 
0.0 
0.0 
4.42 

1 3 - 2 7  
59.73 
97.79 
9 9 - 5 6  

100.00 

HISTOGRAM FOR COLUMN 2 0  [ N I  P P H  1 

3.OE 01 X X K X  

5 . O E  01 X X X X X X X X X  

7,OE 01 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

1.OE 0 2  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

1.5E 02 X X  

200E 02 

tb N L H 0 
c i l  0 0 0 0 

0.0 0.0 - 

M A X I M U M  = 2.00000E 0 2  

M IN IMUM = 3.00000E 01  

ANALYTICAL 
T G VhLUES 
0 0 226 

0.0 0.0 

GEOMETRIC MEAN f 7 .63257E 01 

G E O M E T R I C  DEVIATION = 1.36924E 00 
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FREQUENCY T A B L E  FOR COLUMN 22 ( S B  

L I M I T S  FREQ FREQ 
LOWER - UPPER CUM 

M A X I M U M  = -9.99900E 48 

MINIMUM = 9.99900E 48 

GEOMETRIC HEAM a 9.99900E 48 

GEOMETRIC D E V I A T I O N  = 9.99900E 48 

PPM 1 

P E R C f  NT PERCENT 
FREQ FREQ CUM 

ANALYTICAL 
T G VALUES 
0 0 0 

0.0 . 0.0 



FREQUENCY TABLE FOR COLUHN 23 ( SC P P M  1 

LZMLTS FREQ 
LOWER - UPPER 

3.8E 00 - 5.6E 0 0  0 
5.6E 0 0  - 893E 0 0  0 
8.3E 00 - 1.2E 01 3 
1.2E 01 - 1.8E 01 139 
1.8E 01 - 2.6E 01 64 
2.6E 01 - 3 - B E  01 2 0  

f REQ 
cun 
0 
0 
3 

142 
206 
22 b 

PERCENT 
FREQ 

0.0 
0 . 0 
1.33 

61.50 
28.32 

8. 85 

PERCENT 
FREO CUM 

0.0 
0.0 
1.33 

62.83 
91.15 

100.00 

HISTOGRAM FOR COLUMN 23 ( SC PPH 1 

2.OE 01 X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

3.OE 01  X X X X X X X X X  

ANALYTlCAL 
N L H 0 T G VALUES 
0 0 0 0 0 0 226 

0.0 0.0 0.0 0.0 

MAXIMUM 3.00000E 0 1  

MINIMUM = 1 .00000E 01 

GEOMETRIC HEAN 1.72093E 0 1  

G E O M E T R I C  D E V I d T I O N  = 1 . 2 4 8 8 5 ~ ' 0 0  
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FREQUENCY TABLE FOR COLUMN 2 5  t SR PPR 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER C U M  FREQ FREQ CUM 

8.3E 0 1  - 1.ZE 02 7 5  7 5  3 3 0  19 33.19 
1.2E 02 - 1 9 8 E  0 2  37 112 16037 49.56 
1.8E 02  - 2.6E 02 28 1 4 0  12.39 61.95 
2 .6E  02 - 3.8E 0 2  b 1 4 6  2.65 64 .60  

H I S T O G R A N  FOR COLUMN 2 5  ( SR PPH 1 

1.OE 02 X X X X X X X X X X X X X X X X X X X X x X X X X X X X X X X X X  

1.5E 02 X X X X X X X X X X X X X K X X  

2.0f 02  X X X X X X X X X X X X  

3.OE 02 ' X X X  

M A X I M U M  z 3.00000E 02 

MIN I M U M  = 1.00000E 0 2  

GEOMETRIC MEAN 1.32422E 02 

GEOMETRIC D E V I A T  I O N  = 1.38340E 0 0  
F 
0 
0 

ANALYTICAL 
T G V A L U E S  
0 0 146 
0.0 0.0 





FREQUENCY TABLE FOR COLUMN 27 ( W PPM 1 

L ~ ~ I T S  FREQ FREC PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

ANALY T ICbL 
N L H 0 T G VALUES 

226 0 0 0 0 0 0 
***** 0.0 0.0 0.0 

HAXIHUH = - 9 0 9 9 9 0 0 E  4 8  

G E O M E T R I C  MEhN = 9.99900E 48 

GEOMETRIC O E V I A T I O H  = 9 . 9 9 9 0 0 E  48  



FREQUENCY TABLE FOR COLUMN 28  1 Y PPH 1 

L I M I T S  FREQ F R f Q  PERCENT PERCENT 
LOWER - UPPER CUM F R E Q  FREQ CUM 

893E 00 - 1.2E 0 1  5 5 2 - 2 1  2.2 1 
1.2E 01 - I-8E 01 68 73 30.09 32.30 
1.8E 01 - 206E 01 1 3 2  205  58.41 90. 71 
2.6E 0 1  - 3-8E 0 1  2 1  226 9-29 100.00 

HISTOGRAM FOR COLUMN 28 ( Y PPH I 

1.OE 0 1  XX 

2.OE 01 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

ANALYTICAL 
T G VALUES 
0 0 2 2 6  

0.0 0.0 

M I N I M U M  = 1000000E 01 

GEOMETRIC MEAN = 1.87556E 01 

GEOMETRIC D E V I A T I D N  = L.24169E 00 

W 



FREQUENCY TABLE FOR COLUMN 29 1 ZN PPM 1 

LIMITS FREQ FREO PERCENT PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

1 . 8 E 0 2 -  2.6E02 6 b 2.65  2.65 
2.6E 02 - 3.8E 02  1 7 0.44 3.10 

HISTOGRAM FOR COLUMN 29 ( ZN PPH 1 

2 .OE 02 X X X  

M A X I M U M  = 3.000OOE 02 

H I N I M U t 4  = 2m00000E 02 

GEOMETRIC M E A N  = 2.1l926E 02 

ANALYTICAL 
G VALUES 
0 7 
0.0 

GEOMETRIC D E V I A T I O N  = 1 0 1 6 5 7 3 E  00 
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FREQUENCY TABLE FOR COLUMN 31  l AU PPH 1 
I 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUFI F R E Q  

L o 8 f - 0 2 -  2.bE-02 0 0  0.0 
2 . 6 E - 0 2 -  3.8E-02 0 0 0.0 
308E-02 - 5.6E-02 I 1 0.44 
5 .  bE-02 - 8.3E-02 2 3 0 .88  
893E-02 - 1.2E-01 0 3 0.0 
1-2E-01 - I o 8 E - 0 1  0 3 0 0 
1 0 8 E - 0 1  - . 2.6E-01 L 4 0.44 
2 - b E - 0 1 -  3.8E-01 0 4 0.0 
3 .8E-01 - 5.6E-01 1 5 0.44 

HISTOGRAM FOR COLUMN 31 4 AU PPM I 

N L H 0 
0 2 2 1  0 0 

F 0.0 97.79 

C ~1 M A X I M U M  = 4 0 0 0 0 0 0 E - 0 1  

MINIHUM = ~ . O O O O O E - ~ Z  

GEOMETRlC MEAN = 1 .02871E-01  

GEOMETRIC D E V I A T I O N  = 2 0 6 3 6 5 3 E  00 

PERCENT 
F R E Q  CUM 

0 l 0  
0.0 
0 .44  
1 - 3 3  
1.33 
1-33 

ANALYTICAL 
G VALUES 
0 5 
0-0 





I N  THE C O M P U T A T I O N S  PERFORMED TO PRODUCE THE FOLLOWING T A B L E  OF GEOMETRIC MEANS AND D E V I ~ T I O N S I  ALL ELECENTS ARE IGNORED YHERE 
ONE DR HDRE OF THE UNQUALIFlED D A T h  VALUES I S  L E S S  THAN THE ANALYTICAL L I M I T  OF D E T E C T I O N  S P E C I F I E D  ON INPUT OR WHERE ANY OAT& 
V A L U E S  ARE QUALIFIED W I T H  THE G (GREATER THAN) CODE. DATA VALUES Q U A L I F I E D  WITH B OR H ARE NOT USED I N  THE GOMPUTATICNS.  UHERE 

' 0 

NONE OF THE D A T A  VALUES FOR AN ELEHFNT ARE Q U A L I F I E D  THE M E A N  AND D E V I A T I O N  SHOULC BE THE SAVE A S  THOSE G I V E N  IN THE P R E C E D I N G  
SECTION. WHERE D A T h  ARE Q U h L I F I E D  WITH THE CODES NI Lt OR T e  THE E S T I M A T E S  OF GEOMETRIC MEAN AND O E V I A T I O N  ARE B A S E D  ON A METHOD 
BY A. J. COHEN FOR T R E A T I N G  C E N S O R E D  D I S T R I B U T I O N S .  THE APPLICAT ION OF T H I S  METHOD TG GEOCHEMICAL PROBLEMS I S  D E S C R I B E D  I N  

6 

USGS P80FESSIONAL PAPER 5 7 4 - 0 .  THE E S T I M A T E S  ARE U N B I A S E D  I N  A S T R I C T  SENSE ONLY WHERE THE DATA ARE D E R I V E D  FROM A LOGNORMAL 
PARENT P O P U L A T I O N ,  BUT E X P E R I M E N T S  HAVE SHOWN THAT LARGE DEPARTURES FROH T H I S  REQUIREMENT MAY NOT GREATLY I N V A L I O A T E  THE R E S U L T S  
ACCEPTANCE AM0 U S E  OF THE E S T I M A T E S p  HOHEVER* 15 THE R E S P O N S I B f L I T Y  OF THE INDIV IDUAL*  

0 



C
C

C
 

+
I- 

+- 
I- 

u
 4

 a
 

4
 a
 

u
 u
 

C
)
 U

 U
 

U
(
3

U
 

r
 
L

 z
 

*
w

e
 

v
lro

v
r 

W
W

W
 

J
 
3
 I3 

J
-

1
1

 
q
a
a
 

>
>

>
 

D
U

O
 

W
U

I
W

 
+

+
+

 
Qc 

n? 
(
r
 

(3
 0

 0
 

L
e

a
 

LU
 
IU 

lL 
X

c
l

d
 

m
 -A

 o
 

U
 U
 

0
0
 

Z
 
Z
 

* 
v 

m
m

V
I 

L
U

W
U

l 
3

3
3

 
J

J
d

 
q
a
u
 

>
>

>
 

o
o
a
 

L
L

lW
C

U
 

+
k

t
-
 

= cL 
@

 
0
0
0
 

a
a
o
 

W
W

U
 

e
M

d
 

L
n
N

N
 

N
 
4
 

N
 

L
U

lL
lw

 
U

W
W

 
w

w
w

 
3

3
3

 
3
3
3
 

3
3
3
 

3
-
 

9
9

9
-

9
m

m
0

9
9

m
0

0
~

9
9

~
~

~
9

m
o

9
r

r
l

9
9

a
4

1
c

9
~

1
~

1
 

"
W

 
N

N
N

N
N

 
N

 
N

N
N

N
 

U
N

m
 

N
 

J
N

 
N

 
N

 
N

 
I

-
3

 
N

N
N

N
N

 
N

 
N

N
N

 
N

N
d

 
N

 
4

N
 

N
 

N
 

N
 

* J
 

a
~

~
z

~
q

a
a

~
~

q
d

e
~

~
~

e
e

a
~

 
a

a
a

 
a

x
x

x
u

u
x

x
x

-
z

a
u

x
~

~
~

 
Z
Z
Z
 
.

z
t

i
-

k
Z

Z
+

C
+

Z
Z

Z
+

C
~

Z
 

4
4

4
V

)
U

 
d
 
Q

 
4
 
4
 4

 
Q

 

c
 

C
 

C
 

C
 

C
 

C
 

--- 
z
 
o
a
a
 

o
n

o
 

O
P
P
 

~
~

u
~

o
~

u
u

L
~

~
o

u
u

~
u

~
o

o
~

~
~

~
 

z
Z

Z
x

z
t

~
-

~
Z

Z
~

c
~

Z
%

z
+

+
t

z
 

u
a

a
~

-
~

v
~

~
~

a
~

~
~

u
u

~
u

~
~

a
 

W
W

W
 

W
W

L
U

 
U

J
L

U
W

 
L

'
J

m
l

n
~

v
l

~
~

l
-

w
m

I
-

+
+

m
m

m
t

t
&

-
m

 
U

J
U

W
W

W
U

J
U

U
J

l
U

W
L

U
L

U
W

W
W

W
W

W
W

W
 

~
A

J
l

-
J

0
0

a
J

+
.

A
O

O
O

J
J

J
n

n
~

~
 

n
a

a
u

n
 

a
 a
 

I
*
&
&
 

P
 

T
5

!
E

u
"

l
T

r
+

+
z

T
C

k
-

t
z

T
T

C
C

C
Z

 
e

4
4

~
4

0
0

0
4

u
0

0
0

e
4

4
0

0
0

4
 

C
O

w
w

m
W

~
z

z
Z

m
C

O
z

Z
Z

m
m

C
O

Z
Z

z
m

 
Y

 
~

Q
Q

Q
W

Q
~

~
Q

Q
Q

~
Q

~
Q

Q
Q

~
~

~
Q

 
U

W
N

N
 

N
N

N
N

N
N

Q
N

N
N

N
N

O
N

d
N

 
I

N
N

N
 

N
N

N
N

N
N

 
N

N
N

N
N

N
N

 
N
 

W
 

E
 



PB PPM 

@ S 0  PPM 
SC PPM 
SN PPM 

@ S 4  PPM 
V PPM 
W PPM 

8 Y PPM 
ZN PPM 
Z R  PPM 

6 AU PPM 
HG P P H  

43 NOT D E T E C T E D *  L E S S  THAN, OR TRACE VALUES. 183 REPORTED VALUES. 
2 2 6  NOT DETECTED, L E S S  THAN*  OR T R A C E  VALUES. 0 REPORTED VALUES. NO COMPUTATIONS. 
2 2 6  SAMPLES AND 226 A N A L Y T I C A L  VALUES. 
225 NOT DETECTED*  LESS THAN1 OR TRACE VALUES. 1 REPORTED VALUES. NO CORPUTATIONS. 

80 NOT O E T E C T E D t  L E S S  THAN, OR TRACE VhLUES.  1 4 6  REPORTED VbLUES. 
2 2 6  SAMPLES AND 2 2 6  A N A L Y T I C A L  VALUES. 
226 NOT D E T E C T E D t  L E S S  THAN, OR TRACE VALUES. 0 REPORTED VALUES. NO COMPUTATIONS. 
2 2 6  SAMPLES AND 226 A N A L Y T I C A L  VALUES. 
219 NOT DETECTED*  L E S S  THAN, OR TRACE VALUES. 7 REPORTED VALUES. NO COMPUTATIONS*  
226 SAMPLES AND 2 2 6  A N A L Y T I C A L  VALUES. 
2 2 1  NOT D E T E C T E D *  L E S S  THAN*  OR TRACE V A L U E S *  5 REPORTED VALUES. NO COMPUTATIONS. 

1 GREATER THAN VALUES. NO COMPUTATIONS. 


